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Abstract
Innovation in industrial catalysis and chemistry has always been driven by the search for more economical processes via clean and green technology to achieve global competitive standards. In this endeavour, new eco-friendly solid acid catalysts were designed and developed for various selective organic transformations. The work mainly involves the design and development of environmentally cleaner catalytic methodologies with solid acid catalysts and immobilized enzymes on mesoporous materials. The first chapter illustrates the historical survey of montmorillonite clays, and an innovative approach in fine-tuning of montmorillonite clays for selective organic transformations. A brief survey of enzyme immobilization techniques on various solid supports and recent advances, advantages in enzyme catalysis are also highlighted. Chapter II describes the preparation of modified clay catalysts, achieved by incorporation of right choice of exchangeable cations to tune-up the acidic sites of montmorillonite K10. Characterization of these modified clay catalysts and their applications in organic synthesis viz., N- and O-acylation with acids have also been described. Fe (III) montmorillonite mediated esterification through direct condensation of carboxylic acids with alcohols is also described. Chapter III deals with the Fe3+- montmorillonite / NaI reagent system catalyzed organic transformations such as, reductive acylation of azides, imide formation, deprotection and cyclisation reactions. A new protocol was developed in immobilization of proteases in MCM-41 for the first time. Preparation of immobililised proteases, characterization and evaluation in ester hydrolysis, esterification, transesterification and peptide synthesis forms the last Chapter. Modern life is dependent upon chemicals in variety of ways, as such it is almost impossible to live without them in the present days. A variety of chemical reactions are responsible for procreation and sustenance of life processes. Catalysis is a process in which a relatively small amount of foreign material called a catalyst promotes the rate of a chemical reaction without itself being consumed. Intense attention is focused on the development of catalysts based on montmorillonite clays with the encouraging results reported in the literature of recent past. Research in the field of clay catalysis is fast progressing as is evident from the recent reviews published in this area. 


